Formation of adenosine triphosphate from Pi and adenosine diphosphate by purified Ca-2+-adenosine triphosphatase.
Ca-2+-ATPase purified from sarcoplasmic reticulum of rabbit muscle forms a phsophoeznyme when exposed to inorganic phosphate in the presence of Mg-2+. On addition of ADP and Ca-2+ virtually all of the phosphate bound to the enzyme is transferred to form ATP. It has been shown previously and confirmed by us that (a) the purified ATPase contains one major polypeptide and about 30% phospholipids; (b) on removal of residual detergent by passage through Sephadex the enzyme forms vesicular membranes; and (c) these vesicles are leaky and incapable of accumulating Ca-2+. Our findings therefore indicate that we have observed ATP generation from ADP and P-i without the formation of an ion gradient across a membrane. We propose that the energy derived from ion-protein interaction drives the formation of ATP.